Abstract We report a case of an 83-year-old gentleman presenting with acute low back pain and radicular left lower extremity pain after golfing. A magnetic resonance imaging (MRI) of the lumbar spine revealed a low-signal-density lesion compressing the L5 nerve. A computed tomography scan was then ordered, confirming an extra-foraminal disc protrusion at the L5-S1 level, containing a focus of gas that was compressing the left L5 nerve root and communicating with the vacuum disc at L5-S1. After a failed left L5 transforaminal epidural steroid injection, the patient was brought back for a percutaneous intradiscal aspiration of the vacuum disc gas. This resulted in immediate relief for the patient. A follow-up MRI performed 2 months after the procedure found an approximate 25% reduction in the size of the vacuum disc herniation. Six months after the procedure, the patient remains free of radicular pain. This case report suggests that a percutaneous aspiration of gas from a vacuum disc herniation may assist in the treatment of radicular pain.
Introduction
Radiographic lucency in the intervertebral disc, also known as vacuum phenomenon is often observed on computed tomography (CT) and has been described by many authors [7, 8, 11, 19-21, 25, 26, 34, 35, 39] . Despite this, there are very few reports of patients who present with clinical symptoms of lumbar radiculopathy resulting from a disc protrusion containing a collection of gas [2-6, 17, 29, 31, 33, 36, 38] . We present magnetic resonance imaging (MRI), CT and fluoroscopic findings as well as a percutaneous treatment option for a case of symptomatic gas-filled herniation in a patient with an acute L5 radiculopathy.
Case report
An 83-year-old man with a 17-year history of chronic low back pain secondary to L4-5 spondylolisthesis managed conservatively presented with an acute onset of severe left leg pain. This was different from his prior symptoms and first appeared a few weeks prior to presentation after golfing and performing his lumbar flexion exercises at home.
His repeat physical exam revealed painful lumbar extension with increased radicular pain into the left leg, no dural tension signs and no focal neurologic deficits. Hip range of motion was near full and pain free. Gait was antalgic on the left.
Due to the severe nature of the pain and limitations with mobility, an MRI study was obtained (Fig. 1a, b) . This study demonstrated multi-level, severe degenerative disc disease with multi-level zygapophysial joint hypertrophy. At the L5-S1 level, there was a small mass demonstrating low signal intensity located in the exit zone of left neural DOI 10 .1007/s11420-010-9168-x Each author certifies that he or she has no commercial associations (e.g. consultancies, stock ownership, equity interest, patent/licencing arrangements, etc.) that might pose a conflict of interest in connection with the submitted article.
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foramen impinging the left L5 nerve root. Our initial impression was that this was a calcified disc fragment.
The patient underwent a fluoroscopic left L5 transforaminal epidural steroid injection (TFESI) with only minimal symptom relief. A CT scan of the lumbar spine was then obtained and demonstrated that the mass visualised on MRI was an extra-foraminal disc protrusion containing a focus of gas projecting into the exit zone of the left L5 nerve root with resulting impingement (Figs. 2 and 3 ).
Given these data, an attempt was made to percutaneously aspirate the focus of gas under fluoroscopic guidance. . This CT axial image demonstrates a small collection of gas located in the exit zone of left neural foramen impinging the left L5 nerve root Fig. 3 . a-c These CT coronal images demonstrate gas within the disc and extending into the left neural foramen Following this procedure, the patient failed to have sustained relief of his symptoms and a repeat MRI failed to demonstrate any significant interval change in the size of the collection of gas. We then performed a discogram which demonstrated communication of the vacuum disc with the foraminal mass (Figs. 4 and 5) . Aspiration from the intradiscal space was performed using a 10-cm 3 glass syringe. A repeat fluoroscopic left L5 TFESI was then administered simultaneously with the intradiscal aspiration. The patient experienced immediate onset of pain relief. A follow-up (f/u) MRI was performed 2 months after the procedure, which found a reduction in the size of the gas bubble. Measurements were performed directly by a boardcertified radiologist on high-resolution images using a PAC monitor and the area measurement tool. Measurements were taken of images (axial, coronal and sagittal) that were taken preaspiration (pre) and at follow-up. A decrease in area was found in two of the three planes. The areas were as follows: axial (pre, 41 mm . Whilst the pocket of gas was not completely eliminated, its decrease in size correlated with an improvement in his clinical symptoms (Fig. 6) . At 6 months post-procedure, the patient remains symptom free and continues to golf.
Discussion
The "vacuum phenomenon" (VP) or intradiscal gas refers to the radiolucent visualisation of gaseous collections in the intervertebral disc space. It is formed by the accumulation of gas liberated from the surrounding tissue [7] . This finding was first described by Fick [24] in 1910. Magnusson [37] was the first to report this phenomenon in the intervertebral discs and described them as "vacuum intervertebral discs". He postulated that the creation of space within the disc was subsequently filled by gas due to a reduction in barometric pressure. Historically, VP in the intervertebral disc has also been called "phantom nucleus pulposus" [25] and "intervertebral disc fissures" [26] in the medical literature. VP is frequently seen in degenerative disc disease, and Knuttson [39] was the first to correlate VP with disc degeneration in 1942. However, VP is also associated with infection, trauma, spinal injection procedures and metabolic disease [8, 9, 16, 22] . Fig. 4 . A lateral view on fluoroscopic imaging demonstrating intradiscal injection of contrast followed by aspiration Fig. 5 . An AP view on fluoroscopic imaging demonstrating intradiscal injection of contrast outlining the gas-filled disc protrusion followed by aspiration Fig. 6 . This T2-weighted axial MRI depicts a reduction in size of the small mass, demonstrating low signal intensity and decreased compression of the left L5 nerve root VP is a fairly common finding that can be observed in 1-3% of spinal radiographs [26, 34, 35] . However, the incidence may rise to 20% [25] with elderly individuals. Not surprisingly, it is observed in almost 50% [8, 21] of CT examinations of spine patients over the age of 40 years.
Although VP has been widely reported, reports of patients with nerve root compression and radicular symptoms associated with intraspinal gas have been rare. Gulati and Weinstein [12] postulated that intraspinal gas probably comes from tears in the annulus fibrosis in disc with VP. The gas can be associated with a herniation and can be found within the herniation itself [15, 18] , or it can also be found free within the spinal canal, with or without herniation [12] .
Anda [10] first described a 62-year-old with left L5 radiculopathy secondary to an intradural disc herniation with VP in 1987. In the subsequent year, he reported a 40-year-old patient with left L5 radiculopathy from a disc fragment with gas compressing the L5 nerve root at the exit zone of the neural foramen [5] . The first patient was treated surgically, and the second patient improved with conservative management.
Demierre et al. [36] reported a case of a 37-year-old male with left S1 radiculopathy from a gas-filled pseudocyst. Needle puncture under CT guidance as well as surgical puncture both failed to prevent recurrence. A second surgery with dissection and removal of the involved section of posterior longitudinal ligament was necessary for definitive treatment.
There are several other authors who have reported findings of nerve root compression due to a gas-filled disc herniation. However, most of these patients were treated surgically [1, 13, 14, 23, 27, 30, 32] . Righini and colleagues [28] reported two cases of patients with gas-filled lumbar disc herniations that were treated exclusively via percutaneous aspiration. One patient was treated under fluoroscopic guidance, and the other was treated under CT guidance. Although the authors were able to visualise the gas collection under CT guidance in the second patient, they had to assume that the needle was in the correct position for the first patient.
In our patient, using a percutaneous intradiscal approach with contrast allowed visualisation using a fluoroscopic technique. Our previous attempt using an ESI failed to resolve his radicular pain; however, the subsequent aspiration provided immediate and sustained relief from this rare cause of lumbar radiculopathy and obviated the need for any surgical intervention. A follow-up MRI performed 2 months after the procedure showed that the size of the vacuum disc herniation had decreased substantially in size. Although there was no complete resolution radiographically, clinically his pain resolved.
In the future, we would consider intradiscal aspiration as a first-line treatment if we encounter this rare condition again. This is the first reported case of using this technique in the management of patients with lumbar radiculopathy from a vacuum disc herniation, and this technique should be considered prior to surgical intervention.
